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Anatomy 
History 
Examination 
Investigations 


Principles of Management 


Objectives: Anatomy of neck and which surgical 
structures need imaging and intervention, history 
and examination, investigations, principles of 
management 


What structures are found in a neck? 
Soft tissues 
Bones 
Vessels 
Nerves 
Aero-digestive 
Lymphatics 


Glands: thyroid, submandibular, parotid. 


Structures found in the neck from external to 
internal: s 


oft tissue/adipose and muscle, 

bones - cervical vertebrae, hyoid bone, 
Vessels 

nerves, 


aero-digestive tract - trachea, larynx, oesophagus 
and pharynx/ 


Lymphatics 


glands - thyroid, submandibular, parotids 


Vertebral levels 


Hyoid 


Carotid bifurcation 


Thyroid notch 


Thyroid cartilage 


Y À ll Cricothyroid ligament 


\ | Cricoid cartilage 
L 


] Cricothyroid ligament 


Isthmus of thyroid 


Suprasternal notch 


C3 = Hyoid bone 
C4 = Bifurcation of common carotid arteries 


C6 = cricothyroid membrane 


T2/3 Suprasternal notch 
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Describing the neck in 3 Zones: 


Zone 1: from suprasternal notch to inferior border of 
cricoid cartilage 


Zone 2; between cricoid cartilage and angle of the 


mandible (I know) 
Zone 3: above angle of mandible to the bas of the skull. 


Messeter 
Parotid duct 


Submandibular gland 


Facial artery - 


Mandible 
Hyoid 
Omohyoid 


Thyroid cartilage 


Trachea 


Thymus 


Sternocleidomastoid 


Clavicle 


Angle of mandile 


Parotid gland 
Digastric 
Occipital protuberan 


Internal carotid 
External carotid 


Spinal part of 
accessory nerve 


Common carotid 


Trapezius 


External jugular vein 


Acromio 


Subclavian artery and vein 


Structures lying in the different zones: 
Zone 1: 


Blood vessels [] aortic arch, innominate vessels, subclavian and branches, common carotids, jugular 
veins, brachiocephalic vein, SVC 


Respiratory [] trachea, lungs, pleura 

Digestive [] oesophagus 

Nerves [] brachial plexus, recurrent laryngeal nerve, phrenic, vagus, sympathetic trunk, spinal cord 
Other [] thoracic duct 

Zone 2: 

Blood vessels [] carotids, internal jugular veins, vertebral arteries, anterior jugular vein 
Aero-digestive tract [] trachea, hypopharynx. 

Nerves [] recurrent laryngeal, vagus, spinal cord, phrenic, sympathetic trunk 

Other [] thyroid, submandibular glands 

Zone 3: 


Blood vessels [] carotids and its branches, vertebral arteries, jugular veins, facial artery which can 
cause torrential bleeding 


Aero-digestive tract [] pharynx and hypopharynx only since the oesophagus begins below C6 only 
Nerves [] spinal cord, CNs 7-11. 


Respiratory: 


Digestive: 


Aortic Arch 
Innominate 
Subclavian & branches 
Common Carotids 


Trachea 
Lungs & pleura 


Oesophagus 


Brachial plxs. 
Recurrent laryngeal. 
Phrenic 


Vagus 


Sympathetic trunk 


Spinal cord. 
Thoracic duct 


Jugular veins 
Brachiocepahlic vein 
Superior vena cava 


A mandile 


Parotd gland 


Digastr 


val carotid 
External carotid 
ne 
= mmon carotid 


Subclav 


ytuberance 


an artery and vein 


Zone 1: 


Blood vessels [] aortic arch, innominate vessels, 
subclavian and branches, common carotids, 
jugular veins, brachiocephalic vein, SVC. (Just 


Respiratory: 


Digestive: 


Carotids. Vertebral. 
Int jugular vein. Ant jugular vein. 


Trachea. Larynx. 
Hypopharynx. 

Oesophagus. 

Hypopharynx. 

Recurrent laryngeal. 


Vagus. 
Spinal cord. 


Phrenic. 
Sympathetic trunk. 


Thyroid. 
Submandibular. 
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Zone 2: 


Blood vessels [] carotids (common, internal and 


Respiratory: 


Digestive: 


Carotid & its branches 
Vertebral. 


Pharynx. 
Hypopharynx. 


Pharynx. 


Cranial nerves VII-XI 


Spinal cord 
Parotid. 


Jugular veins. 
Facial. 


Angle of mandile 


Parobd gland 


Digastr 


f 


Jeciprlal protuberance 


temal carotid 
xternal carotid 


spinal part of 
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Mechanism of injury 


Penetrating 
Blunt 


Barotrauma 
Burns: Caustic + Other 


MVC 
PVC 
Assault 
Hanging 
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. History 


Mechanism of Injury: penetrating or blunt 
weapon injury 

Blunt injuries = motor vehicle 
collisions/crashes, pedestrian vehicle 
collisions/crashes, assault, interpersonal 
violence, hanging 

Penetrating injuries = stabs, GSWs (low or high 
velocity), blast injuries. 

X-ray (top right): in patient with penetrating 
neck injury showing very large prevertebral 
swelling on lateral neck x-ray. The trachea has 
been pushed anteriorly, its kinking and 
impinged against clavicle. Cervical spine is far 
from trachea. 


I = @ 10:10 71:10 


Pictures: examples of mechanism of injury. (Left) 
Shows a ligature mark caused by 
hanging/strangulation (blunt injury - caused by 
compression and shearing forces). 


(Right) shows penetrating neck injury which can 
be seen by suprasternal laceration near patient’s 
neck. Zone 1 wound with blood & bubbles. (note: 


History 
e Mechanism of injury 


Penetrating 

Blunt 

Barotrauma 

Burns: Caustic + Other 


e Type and degree of effluent 
from wound 
( blood, air bubbles, saliva) 
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Type & degree of effluent from wound: 
Blood coming out of wound (vascular injury), 


air bubbles coming out of wound(indicate leak 
of air from trachea, lungs, pleura, or 
oesophagus),, 


Saliva exiting wound(identifier of oesophageal 
injury) 
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e Voice change 
e Odynophagia 
e Neurological deficit 


Voice change means: direct injury to larynx 
or secondary injury by compression of 
haematoma for example on the larynx 
which squashes it and makes it hard for pt to 
speak. Can also be nerve damage to speech 
nerves. 

Odynophagia: pain on swallowing which may 
allude to oesophageal injury. 

Neurological deficit: when there’s spinal injury 
with or without cervical dislocation. Patients 
may have mono paresis or have severe 
neurological deficit like falling off a horse and 
sustaining very high cervical fracture 
dislocation and spinal cord translocation [] 
becoming quadriplegic. Neurological deficits 
are commonly seen in patients with cervical 


injuries following major MVC or PVC. 
(rnllisinne\ 
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irway and C-Spine 
e Secure airway early. 
e Avoid paralysing agents in neck injury, if possible. 
+ Immobilise C-spine until cleared (Blunt trauma) 


reathing 


irculation 
e Control obvious external bleeding: direct pressure 
s Do not probe wounds. 
s Foleys catheter balloon tamponade if indicated 
eformity 
xpose/environment 


. Examination 
Primary Survey as per ATLS protocol (ABCDE OR CABCDE 
Airway & C-Spine immobilisation until cleared: secure airway early. Signs like Respiratory 
distress, air hunger and stridor specifically can identify a patient who may quickly lose their 
airway protection. So secure airway with direct or indirect laryngoscopy and intubation of 
trachea. Avoid paralysing agents in the neck to be able to assess for neurological deficits. During 
RSI for these patients, muscle paralysis for the safety of intubation is used.(Wow only paralyze 
muscles in RSI) 
Breathing: auscultate chest for presence of pneumothorax or haemothorax since in zone 1 
injuries can affect lungs and pleura. (nice ok) 
Circulation: aortic arch and its branches that divide at the suprasternal notch and divides 
upwards. 

- Control obvious external bleeding by applying direct pressure. 


In 
this way CABCDE [] IS DONE in PTS who have no problem in airway breathing u start with 
C. 


Deformity or neurological deficit: the 6-spine can be palpated in the midline for any deviation 
from midline, tenderness, or haematoma. 
Exposure of patient thoroughly of the neck, head, thorax, trunk, and back/Environment. 
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(Look) 


Signs of blunt or penetrating injury 
Use of accessory muscles of respiration 


Type & Quantity of effluent 
Listen 


(Listen) Look 


Carotid bruits Listen 
Feel 


(Feel) 


Tenderness 

Deformity 

Subcutaneous emphysema 

Tracheal deviation 

Pulses (symmetry) + thrills — including pulses in limbs. 
Radio-femoral delay. 


History 
Inspection 
Auscultation 
Palpation 
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Secondary Survey (Look, Listen, Feel) 


Inspection: 1. look for signs of blunt or 
penetrating injury like bruises on neck or open 
wounds. 1. Look for use of accessory muscles 
(respiratory distress from airway or breathing 
problem). 3. Look for type and quantity of 
effluent from wound like blood, bubbles, and 
Saliva. 


Auscultation: for carotid bruits on either side of 
the trachea. 


Palpation: tenderness, deformity (of c-spine), 


Who gets investigated? 


Pre-requisites for investigations? 


Must survive the trip. 


1. Investigations 

Who gets investigated? Patient who survives trip 
to CT Scanner, x-ray department or fluoroscopy 
room. Patients stable enough to survive trip to be 
investigated in other centres 


Unstable patients need operative intervention for 
the life-threatening injuries first before imaging 
takes place 


XrayS: Neck: 3 views AP + Lat + Odontoid 


CXR erect if possible 

Look at soft tissue lines, bony abnormalities, 
foreign bodies, trajectory of bullet tract 

air within tissues/surgical emphysema. 


Ultrasound/Duplex doppler 


Bedside unit, Operator dependant 
Poor for Zone | + III 


Screening zone II 
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w L X-Ray: 
of the NECK in 3 views (1. AP/PA like top picture 
2. Lateral neck like bottom picture and 3. 
odontoid/peg view which shows C2 odontoid peg 
fitting into atlas of C1/also called Open mouth 
view) 

- Erect chest x-ray must be done to identify any 

foreign bodies, pneumothorax, injury to the lung or 
the heart. 


- Look from out to in: soft tissue lines for surgical 
emphysema, bony abnormalities like c-spine 
fractures or dislocations, foreign bodies, trajectory 
of bullet tract like 


- first picture (top) [] PA view of cervical spine of 
patient who sustained GSW to the face. They 
sustained the wound in the left cheek/mandible 
area with a fracture of the mandible and many 
pieces of foreign body located within the mandible. 
There’s a foreign body in the middle of the c-spine 
(bullet). 


- On lateral view(bottom pic) vou can see that the 


e 2.Ultrasound/Duplex 


CT scan angiography (CTA neck, arch & great vessels) 
Quick, Easy 
Modern scanners high resolution, multi-slice 
“No Zone” approach for penetrating neck injuries 


Liberally for un-cleared cervical spine in blunt injury 


Catheter directed angiography 
Specialised service 
Gold standard 


Interventional options: diagnostic and therapeutic 
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e 3. CT Scan Angiography: high 


resolution multi-slice CT scanner taken of neck 
arch and great vessels. 


- Previously, zones 1 and 2 were mandatory to 
take CT San angiogram, however, we now take 


CT scan angio regardless of zone (no zone 


° 4. Catheter directed 
angiography: specialised service 


provided by IALCH vascular department, 


GOLD STANDARD for diagnostic and 
therapeutic purposes (Yes) 


e Water soluble contrast swallow 
e +- Endoscopy 


Combined 90% of oesophageal injuries 


s Bronchoscopy +- laryngoscopy 
Hypopharynx 


Tracheal & bronchial injuries 
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TRACHEA water soluble contrast 


swallow: for oesophagus. This is done in the 
fluoroscopy suite in certain centres. Not widely 
available 


° 5.1 +/- Endoscopy to identify or 


exclude oesophageal injuries especially in an 
intubated patient who can’t swallow. 
Combination of these two investigations gives 
>90% chance of excluding or confirming an 
oesophageal injury. 


e MRI 


Best to find neurological injuries 


MR Angio: lower renal risk 


No radiation 
Time consuming 
Limited availability 
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Management 


e Resuscitate as per ATLS principles 
Stable 


Investigate as per indication : CTA +- Water soluble contrast swallow 
Define injury 
Plan management 


Unstable 


Default to exploration 


Sort out acute problem 
Imaging later may be of benefit 


Manage each injury on its own merit 


1. Management (NECK INJURY whether 
penetrating or blunt) 


e Resuscitate as per ATLS principles 


° Stable patient: investigate as per indication |] 
usually CT Angio of arch and great vessels +/- 
water soluble contrast swallow to actively 
define or disprove injury. Plan management. 

e Unstable patient: sort out acute problem. 
Operative intervention as an emergency. 
Imaging at a later stage to confirm other 
injuries. Each injury is managed separately. 


e Cervical spine : emergency reduction of dislocation; 
non operative vs operative 
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Blunt Trauma: 


36:15 


41:10 


Penetrating tracheal injury 


< one third circumference of trachea, stable & no other 
injuries > conservative 


>unstable or other injuries, > 2 thirds tracheal circumference 
> primary repair 


lf associated oesophageal injury > buttress repairs with 
muscle flap interposed between trachea & oesophagus 


Suture simple lacerations 


Re-anastomose large lacerations or transections with 
absorbable 3/0 monofilament suture 


Leave closed suction wound drain 


Penetrating tracheal injury: (depends on how 


repairs with muscle flap interposed between trachea and 
oesophagus: try avoiding trachea-oesophageal fistula if 
there’s breakdown of the sutures. 

Simple lacerations of the trachea are sutured with 
simple sutures. large lacerations or transections = We 
re-anastomose with absorbable 3/0 monofilament 
sutures. 

A closed suction wound drain is left in place alone to 
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s Simple, non bleeding Hypopharyngeal and pharyngeal 
lacerations with no instability 


> Conservative mx, NGT for feeding x 10days, repeat Water 
soluble contrast swallow to assess ?leak 


¢ If above laceration bleeding or large defect, suture with 
absorbable 3/0 suture eg.vicryl 


True oesophageal laceration: debride, suture with absorbable 
monofilament 3/0, full thickness, 1-2 layers. 


Leave closed suction wound drain & NGT 
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Penetrating Cervical Oesophageal Injury: 


If it’s a Simple, non-bleeding hypopharyngeal and 
pharyngeal lacerations with no instability = 
CONSERVATIVE, no operative intervention is 
required. The patient is given a nasogastric tube for 
feeding for 10 days in order to feed distal to the 
injury. After 10 days, we repeat the water-soluble 
contrast swallow to assess if there are still any 
leaks or if its healed. If it has healed, the NG tube is 
removed, and the patient can eat orally. If it is still 
present, NG tube feeding for another 10 days, anda 
swallow is repeated for 10 days. This continues 
until healing has occurred. 

If the laceration is bleeding or there is a large 
defect, 


Key points 


Know the anatomy well 

ATLS principles are livesaving 
Examine patient thoroughly 
Investigate appropriately 


